The fundamental parameters of chitosan in polymer scaffolds affecting osteoblasts (MC3T3-E1).
The aim of this study was to investigate the degree of deacetylation (DD) and molecular weight (MW) of chitosan within chitosan-collagen scaffolds on mouse osteoblasts (MC3T3-E1). The chitosan-collagen scaffolds were fabricated by freeze-drying technique. The studies on cell attachment and proliferation, alkaline phosphatase (ALP) activity, cell morphology, and mineralized nodule formation by osteoblasts on scaffolds were investigated. No statistically significant difference was found on cell attachment, but the chitosan-collagen scaffolds with low-DD chitosan had a statistically significantly (P < 0.05) higher proliferative effect and ALP activity than those scaffolds with high-DD chitosan, regardless of molecular weight. Scanning electron images demonstrated that MC3T3-E1 cells grew well on all test scaffolds; on the contrary, mineralized nodule formation was not found. In conclusion, the DD of chitosan is a crucial factor for MC3T3-E1 cells and it should be considered in further applications for bone tissue engineering.